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Abstract of JP20021 1 1486 

PROBLEM TO BE SOLVED: To attain more 
speedy operations with setting a wider timing 
margin. SOLUTION: In a phase comparator, data 
DATA is acquired alternately by flip-flops 10 and 
11 at every half period of a clock CLK f delay 
signals 10QD and 11QD are generated with 
delaying outputs of the flip-flops 10 and 11 
respectively by delay circuits 15 and 16, the 
output of the flip-flop 1 0 and a delay signal 1 1 QD 
are applied to a XOR gate 1 8, and the output of 
the flip-flop 11 and a delay signal 10QD are 
applied to a XOR gate 17. Delay times of the 
circuits 15 and 16 may be variable. Moreover, the 
outputs of the gates 17 and 18 may be applied 
alternately to each flip-flop 10 and 1 1 at every 
half period of the clock by a delayed clock of the 
clock CLK. 
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m 3 S2[SB<DS&EB$nflfi<£«> 6*tTl*« d £ 
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[XH0>t¥«l&K*l] 
[0001] 

y. ftl-. >Dv»«tiP L LlslBlCffllNt)+LT. 7 s 
— £ <7)X */lZ*}L$ P y ^ 0)tt*l*<JBA/t»L^«^a*l 

oic«|fc**tt«tt«Htt«c»r*. 

[0002] 

»a)iRi±i^fft^7+oyatt«it»BBa)UJ*i-**tt 

[0 0 0 3] 0 121*. ttSECD^rv^^fiffiltSlHlB 
01 3*tfBi 4(*. ca>E]B<0B)^£^?~$ 
-fi*^*— h-Cfcy. 01 3tt. f-*DATA(DI-; 

5/WW4$ p^^cl K<DS:*T*<y x ^ i>a>tat§# 

20 iI*lTl^4*§^£^L. 01 4l*C<D&«rfi<iiA/T-l>4 

[0004] #I§ftLtO)f-^DATAliNRZ 
B-^Tfcy. ^D7^CLKli^(Df-^DATA^b 
W£Lfc*0r0fc4o *P*;»CLKt*CLKtl4I 

[0005] D7U7^P*;^10*i;ittt*W 
tl9Qv9C LK&tf* C LKflDStfti^yWI-^— * 
DAT AO) U^t*Bl L t*J»t 4 «J , ^t* 

aiOQXtfl IQttXOR (4 9*9)1;— is7*T) 
30 hi 2lc«*g£*l4o XORV- h 1 2CDfciS±lED 

^4it^l^Su^<;u<t*4o 0QW1 iQlif 

-5»DATAj:ygffiL"C*5y. t±i* 1 OQt 1 

1 Q<7)iIM<&Mjb<* D^^CL K<D4^8!T/2T?&4 

rc«j6LfceT/2(D/^^-efc4o 

[0 0 0 6] D*7»J 9?7P^1 3&«1 4l**-*l€ 
tt. 9 D ^9 C L K C L K^iftl^yx^S* 

40 P&y^>i§DWNi: L-cai*"r4o 

[ 0 0 0 7 ] 0 1 2 (DtetiltlSlHlBS- P L LtHBl-ffl 
ix. VCO(DtH^^»a*<T^^m^UPlCj:yJ:»L 
y^>ii-^DWNlCcfcyT»-r4J:5U"r4i:. 
^CLK^T^yx^^tf-^DATACOl^y 

a)^^^-a-r 4 ct a k p l l isiB*<K)^-r 4 . 

[0 0 0 8] 

/^U7.«®*<^P^^CLK<D^*tlC^LLxO)'C. ^ D V 
9CL KRlf * C L K(D3t*>±*< l J X ^ v^e^i-^ E D<& 

50 i/^;us«iui-r€)D^y ^^P'^i 3&t;i *<o* 
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StA^^lSl OGH zlU±IC^^<b. ^Py^CLKtf 

[ooo9]*^(Dg«ii, z<o^oumm^\zm 
y Bullitt zvzct a< prffift ttfittttEift $ «*-r 

*;r£lc&S e 10 
[0 0 10] 

com 1 B«(Dttffllt»IsItt-ett. « 1 RTfm 2 7*)vZf 

$a y &*k t&m i * * *v ^isiH^ai 

♦t^-*-cft*B»icaaia&«siti=tty. ^^i^-r^x^ 
ju- > r y— h xi*-f ^ x $ n,- -j j t v— h -c 

(Bjgil** JaT<Dm2*P-;/^|::O^Ttl3tfrfc£o 

[0012] K»i»3®y— hEiBa)tts*/^uxa>«i: 
am 2 MB?— h (HlBcoai < ji,x<D«a>*:/hM«rt<. 

gf"^(ox^ uam 1 * p ^ $ 30 
i*z>Gjtmti-ci*z>Bitvm#z<D'<** &&&&&& t 

[0 0 13] Onv<?<D*mm<D'<)\s*$%<DT— 

5>^v-i?i/<oppi«A<ji<tty. raaiticaL 

[0 0 14] **B^O)m2fg«<0{4fflttia[aIK-Cf*. ± 

eat H8«icfci^r. ±etti&i/ff2BBflHf££jft 

[0015] fiffiltREK<DW*/^u;MH 40 

LBH*«*t4»*i=, ji-?7^watfvcoa) 

[0016] *56l8(Z)S3JSI»<D(i«ltttlHlB-ett. -t 
e*iatf*2M«?-hEtt©«»***L*;h % ±ta 
m i ^p^^^fiffl^^-5>m2^p^^r*ism2^p 

BMlcVy&fc. 

[0 0 17] c+iiccfcy. ttf-J(Div^l:8LKS 
1 <?uytO&tetf&/uVl*&mtmtiXl^$>&f±i~& 50 
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ct. sm3xiim4 37y^^^p^^o)ai*i<D-^^ 
&<D*/<;u*j&<tt***iS. -T«*7*. BS1XI*S2 

[0018] tt»iatf«2ii*y— ho>-*^6tt* 

>y-7-v>*«i£<<py. hi 2 4>tt4uuftm*y* 

[0 0 19] **IH<Df&<DBHk mtfLRlftomtUTO) 
[0 0 2 0] 

[^B^oHJfe(D^®] JsTF, BB«MBLT*»H<D* 

[002 1] [UMIM] B1I*. *%H0>«1 Jfe 
Jt»»0)ttffllfc«BHH B2XtfB3tt* B1 

yx^i;a>ttfi*<ii*tTi^4****L. B3r*^<^<i 
*aWBA/-ci**«**«-r. 
[0022] bi 2<Dm-£tmm~. #««*i:LT<D 

f-^DATAliNRZl^tfcy, <7P^^CLKI* 
f-^ D A T A^b»4 Lf: tOtfe^io *P<y$CL 
Kt * C LK<hl*St>|cafflTfc*o JUT. *D^*C 
LK0SffljTtSto 

[0 0 2 3] COiiffiltSlslBl I*. ^D^^CLKS 
lf*CL K<DiL*>±W y X */ isX*T—$ DATAtDl/^ 

iU^D7>j vJynyyi o&zf 1 1 < e&tt'r«jA a c» 

B1 4<0-€-tlt^--Ci&^o D7'J^?7P^?10» 
"tfl 1 1 OQ&tfl 1Qttl^tltB2» 

tfB3iz;*-r*a< % * dat A<Dik^mmmtz 
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1 1 QDIi^*t-rtiXORy- h 1 7X1/1 8 
A*ffilC«|g$tl^ 0 X-ORy-H7*tf18©|KF 
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1 OQ«gJW. XORV- h 1 8*^* 
tl^tLT^^m^-U p;&l/DWM*<iii2)£*l&o 
[0026] i 2 ll^f J: 5 l^f-* D A T AOX ^ ^ 
IZ>$L<? O '^CL K<DiL*>T& 1 ) Xy V^StlTl^ 
(1^1 1 Q*<3*>±*<oTT/2g&&lC<l 

ot (T/2 + TD) gi@ai^fi-^1 0QD*><£*>±*< 
& e CtlKcfcy. T^^<i^UP<D/^UXigI* (T/2 
+ TD) % m2(D*§>'£l~l*5T/etUZ>o ckd/^ux 

&o fsltlf^ f-* DAT A0)l%T^ l J 5lC»l£ 
Lfc7?^«*UPfl>/<JU*<D<i4i (T/2 + TD) t 

[0 0 2 7] dttlC^L. 1 QD<DHC%±*<y*^ 

t> (T/2-TD) BjMfcfCflHM 0Qj&<3l*>±J&<*<D 
tf. ^>ffi^DWN<Z>/^**gl;* (T/2-TD) . 
02<Dli^ic|iT/6 ^*^)o ^<D/iJUXf*. 5*— *D 
ATA(Di*)±35)<yX7^lSLTl^o RHtl^ 7 s 
— £ DATA <D±L*>Ttf U X ? £?|Ctt(E Lfc *0 
DWNO/tJUXCDtfti (T/2-TD) £#&o 

[00 2 8] mSlZTfk-t&oiZ^ f-^DATA^I'y 

S/|cj*-l*d c l K©£VF*<yx?5;*«*^-ei* 

g-^-1 0Q^1l*»±*<-3TT/2^^|Z 

{1^1 i Grt<:fr*>±j&<5o aot, 0Q3b<:£*>-h 

*><oT (T/2 + TD) 8iHtttB*1 1QDA<tt*>Ji 
*<5o ZWCcfcy, >«*DWN0)/^UX*il* (T 
/2 + TD) % gJ3<DS-&lC(*5 T/6tftS. C<D/* 
-x— ^ D A T A(7)jl*)J:*< L Jx^ vlC^ftSLT 
L>5o HAMC f-^ DATA <»jt*>TA< l J 1 7 vl-S 
I^Lfc^^^m-^DWNCD/^^^ffit (T/2 + T 
D) ittfto 

[0029] C*tl=ttL «»1 0QD(01i:*»±A<y*> 
«b (T/2-TD) SjHfcf=1B*1 1 Q*<1l*>±A<&(Z> 
-e. T^lf^UPO/^UXigl* (T/2-TO) . B 

2<D«^lcl*T/6i:«:«o f-*DA 
TA<Da%±a<yx^*/ic#jELTl^4o MM=« 7 s - 

^DATAO^T^iJi^ S?izttl&Ufc7 ^ ^il-^ U 
P(D/<;UX<0*Iti (T/2-TD) 
[OO3 0] ia-t<DCi:3b>t). f-JDATAOX^i? 

i§^l:il*. f DAT A<D#X ^ y IZJJJS Lfc7 7 ^ 
fl^U PCO/^UX*§I*^^><g^DWNCO^ttJ: U2T 
Dt£lfj£< fey . f-$DATA(DX^y|:«L^P7 

^cl K<DSt%T*< y x ^ y*<jiA/-ei^*»^ic(*a 

^r— * D AT AMZ9 vlC^JCLfc^Vfl^D 
WN(D/<;U7,*il*T^^<i-^UPa)^nct l J 2 TDfcflf 
ffi<fe^o dO)fctf>. 01 <D0Btt* §1 2lzJ:5feD 

tti£[E]B<!:LTl&tt-f £0 CtilcJcy. B120D7U 
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•;^P7?1 3&tf1 4<D*-T S zsXDFSM 
*<*<fty\"BiO)tt*tt«lH»il*. Hi 2 0>**i* 

[003 1] SSBBi 5ictt/<^^ry— K 1 9*><|$ 
«**u /^77^-H 9**6* i?^*4«l»***ifc 
•J^-fAKf- ^RDAT A*<S*y iii£*l*o CCO'J* 
^AKf-^RDATAIi, 7B9<D'0IK a e^P^^C 

II/<tr77y-H 9^^-T^)^. 51Si51Kl5CO® 

10 msa<igao-f £<&-c. zseiki eic$rs— **vp-rV 

— h2 0£»»T*C±:lCcfcy. SKBBl 5fc-1 6(D 

[0 0 3 2] HI (BfiffiltSlHlB 1 Jffll^tf 

— $ DATA^b^P'V^CLK&tf * CLKSS^t 
5PL LSB**t. 

[OO 3 3] COQBtt, "ttttttlSSBl * iU— ^-f 

;u*2. vco (»E*M»*«*> 3»tf/<^77y- 
h [si % 4 *<JU— * *IX ftfifc * tt"C l> & o 

[0034] ^^-f ;u* 2tl*. 7^^I#UP& 
20 y **? D WN ^-t*L-f*t*tt 2 1 2fctf 22$^L 

T;H««ffil2lB2 3<DR«A*»X^RIeA*«SIC« 
*&$ti^o *JPt«BB2 30>*fiteAa«fc^>K 
S(4<tCDP B 1lCli. jgJS2 4 2 5i:*<iS^JS 

«*4iTl*«. 3tS««EB2 3(DSCA^«i:ai^ffl 
^©(Bl^l*. SSt2 6 2 7 £4<ltMttf*£ 

4vci*«. ajna«B»2 3 0)2A*a)«tt3b<HtM=is 

(^Ll><Dt?. y»>>ffli*DWNa>/^xir *y*^/< 
*>* 2 536<3E«*tl*^. ;HSlt1SIslK2 3(DA*iS(Z) 

«tttf±*Lt, 9UKJMHM2 3a>as*asa)*fficv 

30 t±#-T^o 7 9^«U PO/^XK* 

2 7A<Jtm*Jh.T. MOTECVA<iSTt4. 
[0 0 3 5] VC0 3Ii«xlS. 

-e*y, **«»»-e.i*«i«i«ffcvai«±-iw-*fcfflai 

[0036] VC0 3©tt*tt, /<9 77y-HBB4 
$^L, *P*;^CLKatf*CLKfcLtffl*S*l, 
ttffittRBBi izm&ZtiZo 
40 [0037] @5I^ 14 <D;U— ^U* 2 (Dgt^ l J 

[0 0 3 8] C0)JU-^7^^2Att, — 
^082 8 0>aj*BI=«»BB2 9*<»g|S*iri^4. 
T ^ ^m-^ U P <D/ OUX I w £ y K 2 9 (D* -V / * 

[0039] fefc. B4lCfct^r. VC03I*. **VZ> 

T y— hBB 4 3tl*. ibl^^yy- 
50 KBB 4<Dm*«Sl-»S«3& < »«**tfc«* ! ^fe - => ^ * 
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[0040] im29m»m aei*. *M<Dg2i 

[004 1 ] CCDlHltel A "CI*. 0 1 OMSIhIB 1 5» 

tf i 6a)St>yic-t*i-PtLRraEaH0Bi 5as«i 6 

Ajb<El>&4xTl*4o 

[0 0 4 2] bJ^SSIeIBI 5Atlt tb^^1 51 

RB^tt*?-hBB«<ttBiMdtL. tb«i5 
1 1**0)1 o£3M?ti]«HI-&S E UCJfcCTgftU 51 

BBBBl 5 AtB-:«ja-e*y. -t!^^161(Di 
««WA*ttHcti2U^5» 1 5 1 &nC»RMMl-9S 
ELtfttBStlT. PTBBBBBI 5 At 1 6 A(DII 

[0043] pTXjSBIeIBI 5A&tfl 6AlZ«fey, S 
MTD, tft^7^?fif U Patf^VfifDW 

ca<|:?tttt4UU&BBl A* I ctlta-1fi:«l» 

drt-4»dic. ;u-?7 < JU^ 2 si; V C O 3 ©^ttic 
«CtHiTDt«Rt«-i:^*, ^tu=j:y. 
J: y XttffiO) PLL@B£*at4Ct A< pJ ^ t ft 4 • 
[0 0 4 4] [K3«lfc&B] 07 1*. *BBatt3 9k 

BBsaatiifctiiBB i Bjitc 

[0045] C (DEB I B "CI*. 0 1 t>I^D 
7'J*;?70»;^13, 1 4&lftIM[E]B3 0£Bx.* 
XOR>f— h 1 7&tfl 8CDtU*l 1 7 Q&tf 1 8QSf 
JvFtlD7>J 7?7D7?1 3*tf1 4(0^-^A*^ 
DfCgtf&U ^P'^CLK&l/*CLKf, BSIsIB 
30^1, II^P'^CLKD&t;*CLKDiL 
tD7'J7?7Py^1 3&tf 1 4(D^O^^A*5ffiC 
l=ftlftLTL*«. S1BB3 0I*, Ba.l22K)igH(slK 

*B*/c****i-cj3y* «»A*««u*H-cfc4. 

D7'J*;^7P^?1 3»tf1 4<Dfl-^agQ*>t)^yt±l 

[004 6] 08&tf09l*07<D0B<&I()fE£^'* 
<<A^* — h-efey. 08I*. f-^DATAM^v 
lc*t L9a?9CLK <7>H*»T*< y x ? £?<D{M§*<Sfe 

^"To 08M090^7D'y^CLK&tff-^DAT 
A<D*^l*-ttt-ftlH 2 Rtf 0 3^P'^CL K&tf 
f-^DATA^W^^tfe^ B8atfH9t* 
Bg£*Uc<l#1 OQ. 1 1 Q. 1 7Q&t/l8Qfl)S^ 

[004 7] 1SBB3 OCDSISIfirl*. 08l^-t£ 

91^(1^1 7Q*<ffi*§o)/^ux^#t;ii^^. *a>/<^ 

X<D\m2+&<DX.y W&Ji<? P'^CL K Djb<£%± 
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tf. 09l^-f£5l3. fi-^1 8Qa<jk*g<&^;UX£^ 
^(D/^U^OISlS^AcDX-/ 5"CBi* P 
V<? * CLKDA<lt*>Ji^i)e 

[0 0 4 8] CtUC^y. B8 0)i§*l::l*««1 7Q(D 

fcti**LT* T^^«»U P*<SL/^i:«^o 

U (1^1 8QO^;U^(*ilM<7P^^ * C L K D(D±L 

*>T*< y x v Vtti&iztt L. tt* fe*< y x ? *?-ci*« 

10 L/^;i^i:<*:4o 

[0 0 4 9] *S3^!fcH2ffi<Dtt«tt«@tt1 B^l*. 

01 2tia«icD-^y vzfztnyJi 3&if 1 4£{g* 

Tl*4*<* Bl 2 0)44 J: y *l£B0>/<A'X£»H$P 

Hi 2(DttffiltRlHlB«ky*SiS»^i-BLrt^o 
[0050] fcfc\ 8«Lt4Hrtt. D7U7^ 
o^l oatf XORy— h 1 7a>BBRBB**4x*tt 
AT-1*tfAT2t*tfc, r=AT1+AT2+ (T 
D + T/2) /2T**y. B8;fttfB9TI*r = T/4 

20 -efe^o 

[0 0 5 1] *fc % ^P^^CLKi:CLKDiliia5f 
1 3|C^Jg-r^<7P^^^ilS$-&TD7y *^7P9 

?i oiceugur* Jav, 

[0 0 5 2] [m4HJ6^S6] 01 Of*. **9ia)»4 
[0 0 5 3] ZttlsIBl Cli. D7U^^7P*^10 

atfi i (Dsea3*^a)^i-§-i o *q&i*i i *qa<* 
30 atfi 8 Aictt*sa?tLn^jSiT7, Bio>BB&Mft 

[0 0 5 4] fcfc\ ^^1*. 0 6&tf@7(DlH!»lCO 
l*TWEB«l=IUE LfcBB*«?. 

[0055] imsmmmm 01 **aj<om5 

[0 0 5 6] CftBBl Dl*. D7'J7?7P^?1 1 
(D-x-^A^SbDIC. ^r— $ DAT A£i£*B<D* DAT 

1 0 * QA<X O R>f- h 1 7 XtflSBK 1 6 fcttlftd 
40 Jvci^jAT** 01 ©DBtllft*. 

[0 0 5 7] ftfc. **9JI** 06. B7&IFB1 0(0 
BBI^oi^TWeHflM-fcJE LfeBBt4t. 
[BBtiMMttKM] 

[01] *BB©Bl*B»BO)tt«itlllHB**t"B 
[02] 0i <DEBcoffi)tt£^-r$-<A^-v— hr*fc 

y. f-^DATA(DX'ry|:St4^P^^CLK(D 

[03] 01 o)(siB<DBi^$^*r^-r hT*fc 

50 y. f-^DATA(DX7i/|:jtit4^P7^CLK(D 
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[H4] B 1 <Dttffilt»BB 1 Sffll^tf DATA 
3()>^P^CLK&tf*CLKfl4t§PL LlsJK 

[i5] 04CDJI ^:7-<;U*<D^ff^£^0T?fe 

T-fe£o 

[07] *f£B^CDm3SJS^®<D{ifflit«£lsl%^^-rS 
T'feSo 

ij % f-^DATA(?)I^i/l:StS^D'^CLK(0 

[09] 07<&[s]ffi(DHtt£^$^^-V-- h^fc 
tj % f-^DATA(DX7vl:Jltl)^O^^CLK(D 

[01 o] *%BA<D&*nmi&m<»&ft&&®&$:7*'? 

0-efc^o 

[011] ^B^<Dm5HifE^®<o(iffiit®iHiK*^-r 

0-efeSo 

[01 2] a*(D«:ffittlKlElK*^t-0T*fc^c 

[01 3] 01 2(7>[H)8§<Oi&tt£^*f*'(' A^-V— 
fey. f-^DATA(DX^yl^t5^0^^CLK 

[01] 



t 




(D5l*)T^yx^vCOfiffi3b<®ix-Cl>^)iS^$^-ro 
[01 4] 01 2(D08§<7)g)tt£^1'*^^-N' — KT? 
fey. "X — £ DAT ACDX v vlcjt"^"£>^ D'^CLK 

[fc^<Bl&Bjn 

1 . 1A-1D (ifflttSElK 
2. 2 A 

3 VCO 

4 /^^^ry-hlslK 

10 10. 11, 13. 14 D"? 1 ) yzfynyz? 
12. 17. 18 XORy— h 
15. 16. 30 fiSEIK 
15 A. 16A pI^jISIsJK 
15 1. 16 1 -bU^7* 

1 9 /^7ry- h 

20 *fS-/^77y-h 
21. 22. 24. 26 gft 

2 3 3tfftt«B(BlB 
2 5. 27 

20 ed -x*$;«aj«» 
up 7 

dwn $r*5>«# 

SEL SttMMM). 

[02] 



CLK 
DATA 



*CLK 




TTtrtmnu-LnJi_r 




UP 



DWN 



JWL_jtn_Jt1Tu1- 
JLJ JL H_J1_ 
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[S3] 



[H4] 




DWN 



j-^L_n 



[B5] 



up \ h \\ ri \ \ t i\ UiSUt 





DWN 



[B6] 
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[H7] 




[B8] 




*CLK 1 
CLKD 
17Q_ 
UP_ 
♦CLKD J" 

i 



inir-LLJTi^^ 
■ — — 



18Qi 
OWN 



JLLfL 



L nJ m ini 



[010] 
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[111] 

**n^sB5*j»»»^ffiit«iaM4r^'ria 



imi 2] 



19 



DATA- 
CLK 



10 

} 


r* 






ICQ i p 




D Q 






>C 





— ► RDATA 



-10QD 




DWN 



[HI 3] 



^TOi^oftffi^iiirv SUM*) 




< 



[@ 1 41 

m 12 f >!m 8 ante J»^-V"-h 




[*«ffliE#] 

tiStllB] ¥fifc1 3*9fl4B (2 00 1. 9. 4) 
[¥tttt]E 1 ] 

MiE»tft*a«] a® 

[05] 



( 10 ) 
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OWN 




